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A system for adaptively transporting video over networks wherein the available 
bandwidth varies with time. The system comprises a video/audio codec that functions to 
compress, code, decode and decompress video streams that are transmitted over networks 
having available bandwidths that vary with time and location. Depending on the channel 
bandwidth, the system adjusts the compression ratio to accommodate a plurality of 
bandwidths ranging from 20 Kbps for plain old telephone service (POTS) to several Mbps 
for switched LAN and ATM environments. Bandwidth adjustability is provided by offering 
a trade off between video resolution (for example, 160 x 120, 320 x 240, 640 x 480), frame 
rate (for example, 30fps, 15fps, 7.5fps) and individual frame quality. The system generates 
a video data stream comprised of Key, P and B frames from a raw source of video. Each 
frame type is further comprised of multiple levels of data representing varying degrees of 
quality. In addition, several video server platforms can be utilized in tandem to transmit 
video/audio information with each video server platform transmitting information for a 
single compression/resolution level. 
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01 a«s AlZfOfl CCfBJ- t^Rr ArS7r^*t CH^S L1lM§£NHIAi HI CI 2 M SS«£ Al± 

SOID. 01 eJHaOlU TCP/IP U|es| gfg oigg =S£S(lntemet Protocol : IP)S 01^ 

m= *W>1= 0\^z Ef8^l UIM^IOil CHtl- OiMEIMOIdM A|L|H °ICK0| Al^^jg AIZM1I- Al^Oil 
C&EF AF§7hfe*i CH^^e 7r2 LUM^l m\M 2^Et^ HI US ^§Ui (compress), 

3E(code), EI3E(decode), XII (decompress) 3 r = ^I^M ^ HIC|2:/2:E|^ 5^l(codec) E— 

201 (coder)/L|3Dj ( decoder)! E*^0-.*8y CH^^Ofl ej^rOI, Al^gj^ ^ 
yMH|^(plain old telephone service :P0TS)g 20Kbps(HIAI LANHr ATM ^> MbpsDrAI g?|2| 

^^^J CH^^M^ 4§or^l (accommodate) £S£JO. CH^^ bllEI^ ^fl^E(«IM 

101, 160X120, 320X240, 640X480), ESS 1(001 101 30fps, 15 fps, 7.5 fps) 3E|H 7H°]^£! EEfl 
g S§( quality) AHDI^J 2§1 BIS (of f ering)t»"£^^ SS^ICK 01 ^rA|2J fi^M 

S5(stress)5fe EI-5 CHeEI^IOIdlDII S>01A1 °g^FD. 

A1±S^ £2 (raw) HIPS i^S^EI WEI 3111 Et^r^ §«3(prior i t ized) HIPS MOI 
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El- ^MUM 7\^m ttCh 01 HIEI2 IBSi °KHI flgElII MErOI2S01l H3V HI 

CIS: AibHOil ^Ail^ ™§AI, HI CIS: MEHDI2M^ BAI aiffl*2| ¥^ (subset)^ 4£!*hCK 

01 aiaes s^ih oiaa^ 3^*!- cooia- lh©# srsti s-ejaoiaa. oi~ ^as lue^ eh 

ei^Sr UICI2 OIDIXI ArOIOll MQ US Bj»(f It)* WSBCh 2|**S| Zfflg 0|g E|**S| ^ 
flM AIISIAIZ, □ ^ Eil^MS 0lffl2| aiSMWI S*iE|AI Sfg gMi HStJa. 0I2£ EH 

3^01 SEH3ISB 2!!E(end) SiaQ/AI-bH ^ #OflAi yblEIXI Stg* MUtJO. AI^Bg §E r OI9 

aOffl (degraded) SHI WSSTO Sfe HICIS ^MgM W4!tJO. 

Al^gOII ^tSEIS »S3fe*Kscaleable) 2«s DSfS (divers i ty)ffl- 

OI§£(heterogeneity)£S ^SAICH2 °jEi!i' g-S SIOilAI ¥StK transparent) HIU2M 5j*»hCh Al 
^S'S 3SEIH 2{£ HI □ S Lfl 01 Er^l 0|D|A| *S* OlSUfet* L|M§! EH^*J SSF2r i»A|3| 
= 7\^m EE*!" A|^*j^ §EK)ie!E g^E1 AI^S 0IS?fe*i- (computing power)*] 

*rOIM ££rA|3|£ HI CIS QIOIErM ^ Slth Al±g, °!Eia! &KHIA1 *T0[£i 221- ITS 'S£2| 

hi?? (best effort)' igiffi 0|g*L £ 0|»7te*T EH^BJ A| ZtOil DT-Er Str= (nature) Oil 

nei°£ a hi cis hubs ^san n zwg ai§ gf*si §echi awts 

3E1£j- *aa*£ EKfll, LUM^I xH^g°J CH3^* BUKestlnateJWS EH<3^ 9 

?l- - 3301I 2|-«KH 2 E -^3 9*01 L1M« xHa°] CH^SI Ar£l S*\t\ A|?|~ - Oil EErErAl LH^si xH 

u* s*l s*v =Eoaei ^21 eo**°i ohj* fiwws ectl nan lii^^i xmm mm 

HICI^M S^r^ &SOI SICK 

sme-Tii^ ah hi cis ^ ^EH^h urn sf°i hicis: lh^ §si 5tt^m, af^ei 

ZLMtPlural ity of group of pictures:GOP) ^AIMS HICIS ±E.^m ^Qot^m HMXICH2 *f 

4=2] CrE ^EH2| ^yiSM^ 2T^or^ E^IM 5t^CK Sf^E^I^ ^ H|C|£ Ah3 
n^(GOP) £A|g^ HICI^ ^Ej| gg^^s ah^£| ?|(Key), P, HEIH B ^ EH (type) 

15 S-^or- E^IM it^CK 

Stl" ah HICIS ^r^^^Ei ^aiS ^EHs ?>H, 3 ^EH7h HICIS LHg °fg 

^hJi, ^ am oi ^§ §E£f ^'xiu^ nEiti^ ^^^j aiit^ n^tj- ^aisoii 

2J01A-L ^^^J ny^^aiSMM A =S^f£s CilOIEhM ^3h^ B71L LUM^l xHy^ ER^^S ™Jm 
~ EI-71L HICIS PBmi^^CHI SAIEIOfAIS^ EH7|u^ HICIS E^L EH^^ 

- 33011 ^moi aiaoi lum^ avasj eh^^ Af§§ si^ti- ai?i^ - oil cqefai uie^ xh^ 

If mm 2^ ^-^-^J ^BUS^l am S^J o^U-M ^ E ^5r^ E^l, HICIS MEhOIS^OllAI SAIEI 

0\X\^m EH?lor^ HICIS ^CHl CCJ-^KM L1|e*i xH^e W^H 2^ £E]|S CH 

© ^aiSM ^ E -^5r^ BTlh 3EIH ^StJ- Eh^M ?>H ^ E ^^ amBJ aiih£i ^ai^'MM Ul^ei 

xuye ^mm ^soii [efefai uim^i ^ye m^l-m hicis ai his ^ 

El HICIS MBK1I2MS HICISM ^0| °»Q. 

C1 Lr0r7hA|, ^SOil tU-BFAi OI HI CIS Ef|0|E|-£J ^^IIS - ^ ^dlS^ ^ EIIMMS 7^ El II 

^EHS EICH 5iC|- - 2J ^4=S ^^=J CHOI Eh ^^¥Ei HICI^ MEmi^MS Uieei tmm m 
oH ei^, Crglh ^ ^>BMM itmi^ HICI^ At HI 7 1- SiCK HICIS: ^^S^Ei HICIS QilOIEF^ 
^ ±#\^m *4!^S( receiving means) if . ^ilS Sf-ej 91^11- UIM^I xHy^J Q|§ 
EH^^Qll [El-El- Al miM^ ^EHM ^ ZaiSM ^S^rH> HICIS CilOIEh^J ^£H°j#M L1I 

E.m U^m mtl ?lt> uH^MS ^^fKencapsulating)a r ^, ^>d^E^ ^tJ"S 

^Aj^EKsending rneare)M. 3EIH ^>6J ^E^MHF ^d^E^^l 5[§i ^Elol-^l ^Iti" 
X1ICH7I (control I er)-n EKHIAl ^BM^J 2^ HISOI LH^ei ^yoj 0|g7h^ EH^^M ^tr^l-E 
^ ^AIEI^-. 

JEt 1- , L1IM1I x{|yej Olg^^tl" EH^^l ^gor^l ?lt]" Hie XII GH E^l (unit), ^E^MOll HI 
QS. -B1IS HOI El- B^SPI Z\t! ^aiS d^^l (selector), HIM JJICH SflM ^JuH EH^ 

^oii m^m Eii^ei ^eiiss ^ais =eos d^^ioii sjti hicis =gis 

mO I El- §q§ S^WI ?ltMB^ ^S^l (generator), HICIS: ^dlS C1IO|EhS Sgf o |t _ h a^oj n|j? i 
MS ^^tmh^l ?l^ uH^ ^SJ\, ^Stl-^EHM AILI^ CHB HaiSMOl ^^EICH^AIM ^Sur^ IH 
^ ««7L UIMSj xHyS UH^ ^^^IDII ^4=^1 MSI ««Sfe(Placing) EH^l 

2 -*?| (transmitter), 3E|H 32011 ?lt\0\ ^ HH^LSCHI EH^ i&25 L1IS*! Migm mt[Q\ HICIS 
MEI-OieiMOll BJ^H SLHOl A|^ 4=d SB (receiving acknowledgments)MS ^^E|^ ^ai^E^OI °iCK 

nam, Hi-oiMm2j &m(y\e\(5)m?\ z\n m^imm um^ mam mm 

46!^l(receiver)S ^Er°'S:S ^^| (sender), ^£!?IOi! 2\m M^.m^\ ^dOil EH*]" i^25 

^d^lOil MAIM SLH3, EH^^2J g^h blMOj 011§S £j ( threshold )2J"S5 ^CH^ mMX\ HrCIS 
2ErE»°| 4=1 S^^I-3, 4=d^l0flA|2J EH^^OI E|^ L1IM5J xHy2j EH^^M ^§5r~ ^£!7IM 
i^F^, ^"SOll [OEf ^ai^IM ^d^lSf S^fe LUM^l xH^2J EH^^M S^r5^ ^01 °i 

a. 

SEth ^SOil EO-EI- XIISEI^ , 01 g 2J (previous) IH^HI- Sl^S(last) ^aie| HH^CHI &7fl5r^ 3 

d^l 5?a EH 01 EH Al-g^ ^£!?I01I ^Aig HrO|S2J 4=(BytesSent)g §§o^ E^l, 0I32J 
1^111- OCT^SS 4=2 E] uH^iCHI ShTfl^r^ ^d^l ^ LilOIEhM AFgofe ^d^lCHI 2]^ 4=d£! HrOlM 
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2i ^(BytesRec)M IgSh^ BTfl, Qg2J &g£{0il MEM #Aig(SendRate)e B?L 

Si! IB ^dfiai- HUHo}-— EM, ST^f *£B0l 4^dMMQ SfTlU S§Sr9 ^ij^g EWL 

§t> 01*1*8 ^iPIM ^£!7I0)I Sit!" US* SIS StWA) tirOI^ gae>2| gCH ^(maximum 
number)! ^X\o[~ »B0| SJP. 

a hi □ 3. moiE^^Ei <gm saw 21 ai^Bj m ^ :?g$m, ^01 §gy 

dips LHH SMS 3«m= SHS ^EH£ £! 2|^2J HEflS^ ^^sES o^ s 

ofe EM, LUM^ xH^HJ CH^M §7rSKr EPfi, HIPS lErOISMOIIAJ SAIEIEV QPI«fe HIPS 

s^is §ta - oil cmm u\^m xm &wm s^m z* =assi ^4^j aim gej *h_hi 



M M£5-\~ UM* »US S^I-OI HIPS AjbHCHjAj blCIS #EfOI2M^ tiiPSl 2£3r~ «>g0l 2> 

^^25, SSOfl [[f3A| ^IStl^ Liieej s^Oj m^oj u , ps > ^a §S h £] y, Qj ^ Ha0 |oj 

MS HIPSg HI CI 2: Ajtii AI^BOI 2!=HI, ^ tilPS til PS QIOIE^ = MS 

15 ^£&IH, HIPS CilOlEh MOSS E*4*2|(s ingle) S» tt\W^ ^«&IH SS** HEH5 El 

01 SiP. HI a 5: Ai tH AI^BS t§*4=2J HIP 5: A1ti|§S ?35L|£L1i, fc||PS At bH = 2f« 

EO^OiJAH tf3H2| til PS ^21- ^SHU, 2f2|2J HIPS Aitfi^ 3 ^St! HIPS AitilSU- 5!SS HIPS 
4±g^E1£j HIPS CilOIEra ^ai^MM S^oPI $m 4^ 4=^2^ 1SSL Lflesi jg 

y^ Ojg^^Ei- CH^^Oil COEhAI 2^ ^EHM 7hAJ~ CHSj ^aiSH ^So^H HIPS LflOIEf 

-ai^IMM L1IMU X8ym #o^CW S^7I ^^^J I8^!M5 ^^S^l A &ij ^aj 

4=B#2f 4=E^g°J ^Sl &EI§PI ^l^ LilM^j ifiy^ 0|§7^^ CH^^Oii HIP 

g PJOIEh^l ^leH OISV Dih: HIPS MU\m U\m na^Krate control ler)g 

^aj 4:^- y| C |^ Aitill H|# XijOi^lS 9^ ( interfacing ?I^J- xRy2J 0|g7f 

CH^^# ^SoM ^1*1 CH^^ ^§ B^(unit), 4=^1 ^E^MOi! °Jtl til PS LflOIP 

^j^s^i wer n a hips ^aa aoias w ^4^j ih^mm *««*j7i «u- n» 

^§tf ^EHl 7r2 Oiffi HaSSOl S^^ICHO^ S"X|g ^§5r~ ^S^i, ffl^l ^S^IQfl 
2|tt 182i L8M=J MflAPKplacingWtt 121 3^71. 3EIH 32M g*HM ^ 

ifi^imoij s^^oi LiiM?i xmm mm hicis mehdisjmoii ei^n ^ajsi s^ie ^71 ?itt 4^as 



LUM^! , 60P(9roup d pictures), IP(internet protocol), TCP, UDP. 

01 gg§ o.a^og LUM^e B»l tilPSS^ SPS §S1 S^fe 2Sr PS^ CH^^ 

^§gf(cApacities)ll Xiy IP LU^si blPSSf SPS S^g ^ « tf( adapt ing)5^ 5 
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B*ai£S, OH-KIE!" , SfrW SJEiaoOAl §0W^ CHgej [H¥££ g»2 r fi^(lMLge)7ie.H)l 

Eh H|C|£ LH-SS »S AH^S (excitement)^ 7RI(value)g £Er2i ^(training), d|C|2 

I|2|, 3EIH Sfs pa ? |^oj aEHrg oi El 2! Oil «W 4 aXISh OI=d *«EH2] £1Q. 
H|^ 321101 ^11^ ^^HohQEh^, 2xil*!2! 3*32] S!£SHlr. E£*h OH^ S§, 7Rl(cost)0| y 
£ g?|2J 3 7H (deployment )S r 7IWI = U° £E r . 

2" El a -a DS TCP/IP LilM^IM^ ^Aiei 2CI2/HIEI2 ^EISl 3*Sr= SgtHl ES^H 2iCK CH 
!= £ZHHI I7r^tt CH^S AlZj^ XI e| S^Oil [U-Eh B£!Q. 01 CH^2] 21 

oB ¥¥32! 2C|2/H|C|2 LHg# 5*tf r £ 23! SH^M~ ££(lost)l 4= SID. £th LUMill »j 
latency)^ SEKH'giEMAI SSSI" ' X|E1(j itter) 'S £A|£|71U U|E|£M S 

BrtJO. 01 S R2I1S L1|Eg| aj-oj X|Et(jltter)M °A|% h ^ ^IKHlAi^ Ers 2^ 

±SiF(traff ic)§ 4S^H M [fli li'SS! 210IQ. 4^2| 0IIE12I- CH 

OIEF £MM £§<?H S ^0|7I LW^OICh 3^XI2)- ^ AIZ!" £EI2/HIC|£ ^MEI9 0)MEI?II0I<32] 1° 
M£ QIQIEr S# CHagQI SILK 

TCP/IP LH^si AhQiix-j H| L| 2. 3£2J £2§ HI CI 2^ CH¥^2J QB ^EH2J HI 01 El- ?j ill (object )S 
MEF Q CH^if ifl5 tl-QI-S 20ICK gai£, 5B^E 640 X 48CBJ trSDUi 30 fps^ *U| 
2^2] SsH MCfl?= L1I Ifit* £2(raw) CilOlE^ °f 100GBOIQ. 01 SmE|X| « 10 Mbps 

oiDia ^^m mn e^k?! ^ 22ai^oi ±uisd. ir^ hieism 28.8Kbps a^^^. 

3 CHEf 320UOI 4dl§Q. 3EHBS, ^I^S^ ^£1 XI y UMUS §*HA| ^AlZf 

2£M o^l ^loH Ai= HIEIS:^ ^ HlgS SWHQKttttCh 

HIEI^M TCP/IP L1IM*! CHS UIM^ m\M S£OB ^ £3^ CH 

^^^^ ^Al-ofe 30ia. CH^ ff»2J = 3^ AI2- t^m^?} CH^^ AKDIM(site) ^^^21 

CH^ 5t^Eh Al^i" mi^2! CH^^ L1l^ ^Mlf2J Stl- lUg2Jai L1|E^is 

m h &^ (shared) A^OI^I UJj^OIQ. AI-OIM CH^^ ^ tJIEI£ ^ CH1EIM0I i^Qfl 2i 

CHAi, H|L|£ QIOIEF ^^gOI 0-4^21 AI-OI^MS MLHCH^IE^ A^^^Ei Alffl^^Ei 2^21 

AFOIMM^^J g^§.^£g ^^ol-^ 0IS7te& CH^^mI Alt! EF. WIM #01, ^ 2.KHIA1 
5t:K ^ ^^JAr^f ^ A|^ L1IM^(local area network :LAM)^CH| ^3 QE ^dAf^ 2^ A1H|^ 
Cmm L1|ESj( integrated services digital network: I SON )M S^EICH 4=^ 2iD. 3EiES, 
□he? Ar^fetJ- CH^^Ol ^^^^ §§£|H 0| ^§0| AhOIMEHI 5|^2J IjEJ HIEI^M 

H Ah^^QS 30IEK Ol^s L1|esi x r £!2J ^UIM sl^t^hH CPU ArS Aj-^g ii 30IQK 

^JHei HIEI2 S^OIU 2ir Al^^j^ Bi^^g ?ICHIA1 2)^^! TCP/IP L1|M^] ^-°1 b|L|2: 2#SXill 
^Alti-Q. 01 Al^^Jle Z^B^ ,101M ^gti" HI E| Si 2^ CH^^M ^ E ^^h^ t\= U\L\9. ^ 

H2J ^XfU ^^AhCHITil ^l^tJ-EK ^«^2I oH1^2.^ 2^ ^6JArM ^ ^1^2] CH^ 

^o^ 3 ^ iW^^m £ E Am~ 510ILK 01 ^H^^o h - Q| CH^^OII ^Ail^r™ ArSXhSQIITII 
^ ii ^eHt^EK iy«^2J oHl^-2^ ±^ m HI US: CIIOIErM ^ 

0|E|3h« C^^-'EU LUM^ Er^EiMCHITil ^S:^ 2S nn^"MM bHEl^ 3# ^^EK OI£d oHl 
^2»-S L1IM^] AhS^j ytllM ^EUtlEh. 



Erg21 5^1^^ 01 ^Ai 



gCH 


% 2J 


AVI 


Audio Video Interleaved 


CPU 


Central Processing Unit 


GOP 


Group of Pictures 


6UI 


Internet Protocol 


IP 


Integrated Services Digital 


ISDN 


Network 


LAN 


Local Area Network 


MPEG 


Motion Picture Expert Group 


POTS 


Plain Old Telephone Service 


RSVP 


Reservation Protocol 


TCP 


Transmission Control Protocol \ 


UDP 


User Datagram Protocol \ 



01 SA1 mm SHIM. 



^01= UICI2 QIOI^ 2.Q2. OlOIEf 2^1 312 S 2JDia 
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Al^g 7H£h( System Overview) 

s »ss aizhhi cu-Eh oig^sti- hh^^oi &zm= u\mm shhiai hip sat 2E12M *\mw\ s^m 

71 -1^ AI^HQIEh 01 if3£ 2!EiaOIU Pg TCP/IP L!M§! ITS *JEi2! Internet 
Protocol \\P)W Olgofe Stmte D\bz Eh3°J UIM^CHI CH^ 01BE|}ilO|£M XI LIU ' SiP.S IT 

S o| uiafi 2 ^ M±^m ssm= ami ana poiaaaoi £ ioui soiam sick sj 

^25 102^ SrSHS AlAgg BI.PS Sf$/uhS ^271(14), dlP2 AfbH(18). 3EIH mu= EE— 
3 0|&2| dlP2 BEK)ie!M(22)£ S^&B ^.*!2^ 2*J * r Lra d|C|2 gEHDiaeDprji £ 

01AIH SACK 

dlP2_pErOI2M(22)£|- g^Sfe HIP2 2WEH! 4§S:?I(14)^ LOMS ■(20)SM A1 2T*S d!P22 r 51 
P2 itf-gg dlP2 ^igfi gm (compress), 3 E (code), P HE (decode) 3EIH 

a^o|3ai(decorapress)or= 71^8 d|L|2/2P2 3^(codec) 3Q (coaer)/P3P (decoder)^ 
7££!CK 2«S UrS!£ OWE AVI (Audio Video Interleaved) 1T= 0)^ 5HS =301 Q. 

LtMSJS TCP/IP Ji%7\ °!E1S!# Oihi *!EH°j LilMUt Siltti ST4 

S tilP22h 2P2 Kra^l 9'3(16)= £Er2! EE£ 2 = Er°12^ ?!W§! £ 2JQ. a^2^, HIP22I- 
2P2 ilUJS 2 = ErS!H3 «SSP-. CHhi HIP 2 S« gg? BT3NA1 MPEG (Mot ion 

Pictures Expert (Hroup)-I, MPEG-2 E^ MPEG-4 £5011 gg^i a XTB OigtlCH § 4= HQ. 

H^oj g° y|g OlgJI-^t]' L1IM?!2J CH^^OI AlZMr Al^Oil IftEh SIT XIEE, 

ti|C|2£] (quality)^ 0IS3fe?t CH^^CHI CUEr 20IP. CHICHI ffl-ErAI, Al^gj^ 

POTS(plaln old telephone service)^ 20 Kbps E.^E\ ^?|*IS LAN &3S 4= MbpaDJ-AI g?IB CH 

^e^ h mmm ^stra-. ch^ dip 5: n&£(NB bol i 60x120, 

320X240, 640X480), Ec1l° ( BflfflB BO) 30f P s, 15 fps, 7.5 fps) HE|H -THei^e! E^|°J 

(quality) AhOI^I 3^B BLBCof f ering)«-£SW B3SQ. 01 ^A|2| R=?m 

P# CHMEI^IOI^MOII 2iOiA1 °§mLK 

Al^gS ^(raw) HIP2 ^^(12)^^E1 DIET E^I^M itmh^ ^^^^l^h So«2(pr iori t ised) HIP2 
EilOIEF ^§§1 ^^^^ J\~m ti-LK 01 HI CIS. ^Eg° Eh^(£ I5J°J^ dlP2£|- 2LI2 Ur^) 
2MH WSEIH #E r 0ie|E(22)CHI BIBW tlH HIPS Aid1(18)CHI ^SH ^Ail^ £|P. ^AL HIP 2: BEK3I 
BA| d|P2£h 2QI2 Eh^(16)M ^^^fe M^m^ ^^(9Jbset)°l- ^d^!CK 01 L1I^ 
§1 S^Sh OIMEI^ DilOIEh LH^e ?>E^ £^&ICH£!P. 0|^ ^S^i L11M?| [H^^HI- HIP2 0| 

□IAI §S AhOI CHI MP Lr^ ^ti"(f it)M ^s^Q. 012 ^|LH! Ail^AIH, P 

aiit^ oi2^ ttmmm s^tixi ^^oj §MM xns^p. 013= ch^^oi mefoi^m 

^iE(end) E^ °]3P/A1bH ^ ^"CHIAI ydltlXl ^§f M^thP. Al^rgj^ ME|-0iei^^2S 3^>ii 2 
£E|A1 UJEsia^ / Hi wo| HH^2J MBHDI^M t.^^ ^O^K degraded) ^ h 

M^rAI ^ dIP 2 ^§11 ^t^P. 

Alr^ljtHI 2JuH 4^£l^ ^S7rstl-(scaleable) ^= ^Stl QgftS (diversity)^ 
0ll^(heterogeneity)2^ ^SAICH2 °JEia ^ °H}U1 transparent) dlP20il SjtrthD. Al 

2^£IH d!P2 DIIOIE^ OIOIAI Ol^^h^t!- LUM^J CH^^^J ^s r AI?l 

^ ti"P. iti" Al^^Je BEWie!^ ^E1 AI^S ^2J Ol^^h^ 71 (comput ing power) 

no\m ±m.K\?\~ dips pioieks ^ SiP. ai^s, tcp/ip lh^^i ^ehiai #01-2 ^21- ^ ' 

s1 ajo| hi ^ (best effort)' ^§§11 01 e OlM^fe^ CH^^ AI^LHI im 

^^(nature)Dil ^A|£!P. 

dIP 2 DilOIErSj 2^^°^ AlbH ^^Aili^^ ^2 (congest ion) MD\ 1,^1 ^^(ernploy) ^I^M 

»P. LOesj [H^^OILF H3 gl^M ^§5rH §3§ #^HAi MLHAI^ HIP2 H0IEF2I 

of ^§5^ ^OIP. ^ ^S°J Al^^j^ CH^^ (Wl^ reservation protocol :RSVP)# 

Olg (exploit )oKQ ^^H (evolving)£|H TCP/IP L1IM^ Aidl^ ^g8J ^Qil ^jgAIS 4= Si 

*i ^g°i dip 2 xm m a g*\mn m^*} mo\ ai^ej poichh^oi e mai sen 2 

P. HIP2 Aidi(18)s E~ 3 OI^BJ ^£!?IM(30), SH-r E^ H 0|^2J £A|?IB(32), HEIJQ 
aO|^l(34)S ^SS!Q. SOIL 4=2^1 °]^@^( instance)?)- PM d)P2 n\MW CHSi" Sf^SJ fi§ 
Oil [U-Eh 45^£!P. 4=27l^e| L-iiOl Eh AVI El-^ QilOIP KI-^S^EI 4^ HOME HI 

P2 DIIOIEr Etmm HIP 2 AlbHSh ^ S^EI ^Oli ?|x|S r ^Lf (remote) gSEI ^CHI ?|x|^ 4^ °i 
P. dip 2 EilOIP & W(single)5J g^EKHI SIS 1 4^ SIO, Ojlg 12 dlP2 AlbH, E= LF 

g 7l^(multlple platforms)^OiL MM #9 P£ dlP2 AibHM, ^Oil § P ^Ail^l ^S*J- 3 
01^ S^CHL dlP2 tilOIEr- HIP 2 PIOIEhSI- HIP 2 AlbHM S^or^ UIM^l ^OilAi 2#&EF. 
^ai^o| z| o|AgA (30) ^ gigo, H | P£ o^ mi j ah^^| a§(j4)oj| ej^H did 2 UOIEF ID- 

^^^E1 DilOIErM ^ 7lsB ^P. 

a^^l^ 4:^IS¥E1 dlP2 ^aiS Efl-OIEIB ^Or#OIH dlP2 DJIOIPM gEWigMOll CH*!" UIM^2J 
?lt»" uH21M^ *^Sh(encapulate)^r^ ^I^M ^.CK ^§1 S^M EI?I1^M ^ MEHDISm 

= asi ^d?i2i oi^s^b i^Ai^jp. ^ iEhoi2)M^^Eisj ps hip 2 ±±mm ^\n± 

££!?l°4 ^?r^2! ^AI^IQ. ^2?!^ dlP2 ±± CD 0 1 Eh ^q2^ ^E1 

4^d?l^3J ^1^ nB?lBB 3£g(assemble)§F^ 7\^m tlO. nH^l^ dlP2 2^ gH^I 

4^^(level)M ?ltl S^flej 2^1 71^2^ S2SP. CH^^ S^hCHI 71"^ ^H, MEhOI^M 
(HI71I ^t,^ Olg^fetl CH^^m 2^51-^ §i°l 4^M Ig^CK IH?iS^ did 

2 BEh0ie?M(B)2 r °j UIMlj S^M goH 3i h L1|£^]2^ MLHSP. 

^i!?l^ £E£t HIP 2 AJbHSh til CI 2 BEfOISM AK3I2J UIM^I S^ej Olg^r^ CH^^M U7h£J"Lh 
§ Q ^Afl^l ^SS 2! 73^, 3d^l^ M^B S L J ^§ti" dlP2 S§ 4^^( level )M ISoM 

?|5|-CS CH^^ S^rM OietHIK 5^ U° yg dlP2 M10I L1IM^ CH^^OI yHIEIJl P 
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us Ai-201 sei-oiem a-smi ^om ^ sa. erai^, u° ^ hips saoi s^gg u° s^s 

010IEr7 r ££EI7IU SEt!" 33012!^ »3#2| AIS°| SBOI £W£*(suf far) £E (corrupt ed)l ^E 
SiQ. 

»Of7|(34)£ ^2J ££!7|j§, HI CI 2: £± HH^^Ei^ ni2!«2| US* 

ft S*!- SH5Jii21 3 Bill S^2| [H^soj Hg# ShEISr^ 7]^M t». ££!7l^r OISHH 

3 P ^AHol fiS'EI-Q. 

9 IfSei HI LIS MBhOiei^ 9tt< g P flSt^mi EBB S| OOIOUSS £ 3HIA1 MP 

3D. HIP 2. MErOI2!M(22)^ EH 51 ^£171(50), Hffl CI2CK52), P^MMOI 43271(54) 3E|H &g 

7i(5ns 1.51 4*a;?is hip 2 immm imm s^2^ei mpm 10 er^ 7i^e ^p. 

HIP2 £Mg EIIOIEI™ a 71 El 2 EH51 PSP (52 JM S^SP. HH51 UIQ^ HIP 2: EI 01 El ^MgS 
°^Hfl] (decompress) <^KQ P3E sfe 7|§M tU PSES/gfstfllfllS HIP 2 ±MUM CI^SHO! 43 
S7I(54)S ££]*HP. P^MfllOl 43271 = MM^?} H1P2 LIIOIEhP SHI5KH s^'M g = 

EiSJ U^rl&ilOl 5r^£^(subsystem)01l £A|S}= 7lsS *hP. E*h EH 5! PHPfe HIP 2 AitH^Et 
^1 IH3ig°l ££01 IB&KJ £A|(acknowledges)M IT4Sofe 7|^M *JO. SAL PM ^EH P^H 
73 AL *S Bd?l(5t)« loHA1 HIP2 AIHE P-AI #d£!P. 

HIP2&F 2P2 urn E°d 

HI CI 2 ±± ErSL OHM MP E 10ilA12J HIP 221- 2P2 EHK16), 2r 3 LH^3 5^'^ Q| 7HI § P 
Alio I ggU 350IP. OISCHI 3 xig, L1IMSJ S^l MErOI^M^ SLHA|~ HIP2 ^Mgj 

9 432or= HIP2 Altfl (HI ®|SITA»£! HIP2 ±± Em= E 12] HIP2 2m/n}§ 45271(14)011 °|$H 
4! SUCK Sf^/4gg7|0fl CHt!" S^S 4S(raw) HIP2 4r^(12)0IP. 45 HIP2 OHM MP, 

EIXI ST£ AVI UriiSl ^E, gr^EIXI STS QuickTime II|-§iJ £E E= 2m S MPE6-1 2P2/HIP2 E r 
§13 SAP. 

HIP 2 2m/Hri{ 432712] 71 ah HIP 2 SU2J Qg Eim.MS ^Ur= 5101 P. 

mm, 49 hip2 ojb^o^ ^^oioibui 2i^ei~ ah ^ehhj lhoib ^x-iii^ sr^^ip. ^ais 

2] All **EH^ ?l(key) ^EllS, P E&ilS, HEII3 B ^ISM StttJD. 01 ^dl^M- ^ MPE6-1 ^Ail 
&S(§^2^ I SO/ 1 EC 11172PH Xlg^j)^ MPE6-2SAII ££(g^2S ISO/IBC 13318)2^ ^3^! 

i p ^ais, heih b ^eiisiih Hi^uhp. 

MBhOie!^^ 2^EI^ HIP2 GCPM (groups of pictures)OIE|- ME|= Oil 01 Eh E^I^J m 

StJtJ-a. ?l(key) ^EilS2|- ^4^BJ F2h B ^E||SM# 5^ofe Oil A| (example) 60P( group of 
Pictures)^ ^Sm^ P0ICH3S0I E 4CHI SOISa. GOP (group of pictures)^ 9\. P, B ^BilSM 
21 itJ-(combination)2^ ^^2J ^I^MM 5^EK ^ GOP^ E.^21 3\ ±ft\^m 3 ^rh 

U E^ ^^H2J P 5h B^aiSMOl [Cr^^ 51^ EEilS2^ AILIU °iP. P EEilSM^ 01 3 Oil ^1 
E~ E» P E&ISCHIA1 HIP2 L1I0IPCHI CH^ §7^^ gtrMM it^fe PE ^^IS#CHI 21^ 

^P.B ^eilSMg E^i- 01 2 CHI ?l ^dlS E^ P ^yiSOilAI 3^ HIP2 QIOIEKHI PtJ" g^l-^r^ « 

mmm lie ^v^mm bi^q.b e^ism^ 01221 b Eaism ^scmodifvm aioiErM ^ 
3 itmfAi ^2imxK h^e^, b e^iis^ ^^2j gop mm\M cm^i e^ismchi oih: st> F 

2101 S^^CHI ^ 2JP. 

E 4M S^5r9, (HI Al GOP^ =?! E21l°i(60), A1I 7H2J B EE1ISg(62, 66, 70) HEIH Ail ?H2J P EE1IS 
M(64, 68, 72 5t^^ 512S SOI 2 P. ^ GOP^ g^25 HIP2 ^2J §S( scene )^ HIP 2 
§a2| E^ILh ^( chunk )M S^j^P. Oils MP, Arg^! ^ 7|#0il 2J£Sf01, S3 g 

^(drastic scene changes)^ AH^^ 3? I EdISOil 21^H oigg (headed) AH^£ G0P21 45^M 
A|3|-(t rigger )W 51 01 Eh HIP2 ^Mg, sh^SS SOIXI^ ^ x^lS S^tl^ G0PM21 
^Ai (sequence)^ ^^Q. E3ISM21 All ^EH2J 2|Z[^ 01 All H P ^Ail^l 5101 Q. 

71 EEIISM^ □ 33 HI- B E&1ISM21 SAI01I ^^21 HIP2 S^i gt, h ( lncorporate)5^ES 
^EIOISP. ?l Eai^M^ All EE1ISM21 EilOIEh 37121 3CHIA1 HP. 2^| 3\ ^\ 

SM21 ^M^2J §S°mi ME|-OI2iM^ S^EI^ 5101 ?\^t\Ll. 2r°| 5?| Eai^MOl ^^EITIU 
xH^ Eir&ra, S^EI^ P^ B EBilSS^ 71 E3IS °KHI E*^i moiEKHl 2J£(build on)uh7| [fflSOil 
AFg 1 4= SP-. 

P E^IS2^ HIP2 DHOIEI-S 01^21 9\ ESllSOILh 0I22J P E&1S2J ETitU 

Oil S£IP XI ^(predicted) QilOIErM ^t^LK P EfllS 21011 SSc ^ Pih B H&IIS21 E|3S 

1} SAI CHI ^4^2." SM(motion estimation inf ormat ion)0IP. °|2t ?| =£j|oi 

MS (missing® 3°, OSM M3 71 EEIISOI ^r21 A| 71 LK skipped) ^^(lost)S ^§f> K iEEIIS 

Oil 571t^ ^^2J P EE1ISM0I Al^ oj?|^5(visual artifacts)! ?ltH °AI1' 5101 Q. HI 
P2 AibH^ HIP2 MEHDI2M^^Ei2J HI E 0 -^ CHI ^Tltl" 71 ESIS §S7I- ^^£|^Efe MM 

m Iti^m ^A|5r7l Z\M ^^(corrupted)EITIU ^(lost)£j 9\ EdISOil E71t.^^21 P EBIISM 

2j E^m 2U^(ski P ) an oig^a. 

B EE11S2^ HIP2 DIIOIEfe 012011 9\ EEUSOIU P EEUS °tCHI AH gSOii ^71^ g^! 

S ^§ §S1 Eti^i-EK B Edl^M^ 11 01 2 CHI 2££! B E&IISCHI 571SM ^§1 ^2J^j-XK CHB 
71 -3IS0IU P E3IS E1|0|Er7f ^^^1 OHM ?| E^ P EdlSOl 2UWOI XI 71 U (skipped) 

S^, ^^^1 -E1IS01I 2^EI~ E^ B E«IS aiOIEfe CH^^M ^A|^ r 7| ?|3fl HIP2 AihHOil 
2JoH 2U^P2EK L1|Esj- OjCH [R^^OIP OflEI^Q Ah^^S UIM^l S^M SStrAI ^ol- 

71 UH^Oil 4J HIP2 ±±= &mi= s§2J §£f HIP2 LilOIP^ Pg ^EH21 E 511 SI 

^ Sr^SO. 3d1E^, Ol PS E^l^j SEHM^ PS*!" SE2J §Rgl} ?2S^I^ s'Si 1 ^ 21 EKE 
~ iiffllS SEHS01IA1 7rS Sfitl 51^ 7r§ ^2^?l^ I^&l= 71 EE1ISM0ICK SHSr7l 
UBSOL 71 ijSIs" 7I^M Ahg^rOI OIEI^ >J °m 71^^ TCPU 2^1^ K 

ay&y UOFWS L1IM^ E^M12| ArgM 51^Q. Eltl UDP^ gg ^(Application Layer)SF 
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asto. 

^SMS 7r§ SSt' ifiOS ^EH^ fiaiTEftJ UDP2rIT~ ^OCKsemi) £!£|U" 4^ = 

^sii Ahsmoi p =aiseoiE r . °i-° c p ^ai^Moi mehdi9ms ^ son ^eitju 
as^o-a, oicia AibH^ :ii nasawLi- wa^swi sfi soilk mi m mch, e.^ u° &g ai 
zroi ai^hs, Qi-a hh^im^ MEroiermopii sAm^i^ u° ^i 2*nr aoia. 



.. _isr 

§■ 301QK b Ears aoiaa BaoiaMsa ssnu, ■ekjis-ms 35101 °§3m □^gaoiacHOf 
tr aewi ondAiM bsbq. sEwiejM^ b =aaoi arswi sera assra, 

MZK interpolation) }|gO| b|EI22| HM tf^APPI flfl AFSSQ. 

012011 aas, uigsa acia 4^ nni(£ 121 sms uiaaa seis EHj(i6))oii ess 
dips ^Miig 6OP12] 9^2^ nsaiois ah *ieh2j sag*, out §3 31 =aiss, p saia*, 
heih b 5»s*3 ^seioi sip-. ^ =ais ^eh^ #ah^ aiiM^ ^^^iiKbreak 

down). D\7\M MOIAI^ QUI ESSM2r EH* 2°d01IAt, *ai^ ^EH^ Ei^ MM SD[X\ *\±?t ~ 
012! CU42J DS HIQ2 HOIO- EMftS ail IS 7© UlClfi Sai ltt*F.fe QIIOIEF 

2) 7 r § *j£ gfl SWta ai^ 5^ 7 r § UIEI22J SIM OIO|Ef2| 7 r S STS 2> C M 5 

t*tl"Er. 

H|C|£ Sf^/iQ-S ^5^1 Oil Z| SHSOI, P, B = Eig») »W£ 2^ EhH 91112] DilOIEE^Ei 
^3-SEr. 3EiH^, ti|E|£ 4^ Er^S «Sj ti|EI22J glJOfl 2J01AI B = StU S^ufe QilOIEhM 
STOCK til CI 2 gm/I&SI 45^71^ ^01 5?|, P, HEIH B = aS«2| XI LIU 2J£ 

gopmm y\^m ttcy. 3Ei2^, as gopm^ ±4^1 2^ □ as psi- b ^ai^JSM ai 

y ^ SID. ^ =aig-, nsaie^ zj-^hi §h^5e ^eii hicis: qioiei-s stmh 

H SIQ. 3E1LK 2| 6CPCHI SIOIAI, U|C|2 lEhOI^^ 3A| B^^l aiPEHI IJ*|Sr= QIOIEFM 

Q. til LI 2: AibH^ ^1 6CPM ^I^HAI ME^0I3M^ 2^EI~ Lit 01 El- ^1 flllf lg*CK ^ til 

§1^1 4^oi amis: \mm sm ^gti^, 2121 gopi miiAi ai-ss q . 212*!- gopi 

S EFE am2J aiOIErS 4^ StEK ErE ai!S2) CHQIEfe 60P2.KHIA1 2^1 4^ SCh 

^ ^21 Er^ ?l =aiSM til E| ^ D||0|Er21 E^ aiiii ^So^ QOICH 

Zlld^ 2 5011 SCH2EK 2Soj ?) ^y|OjHj. Q°^h uH^2, SS21 Ci|0|E r 2] II E^ £ 

2.hhiai an so. ^ ais^ dhoibh ^ym&m MoiaEK amM2j EnoiEh h^i^ ^-zr am 

1,2,3,4,5011 HH^ohCM 0.5KB, 1KB, 3KB, 7KB, 15KEOIEK ElEIH^ 2^ ail Ml SB 31 ^ai 
^2J m QIOIEJ 371^ 26.5KBOIEK 2 52J EilOIEh B7|£f- ^^2J £3f^ 01 A| H^M SAIoKQ S"A| 
^g^^OIEK ^1 Eillii ?|*| L1|0|E r 2J ^CH^°i 371^ ail ICHlAi ail 5^^^ g 4^^ § 

7h^Eh. ail 57|- §^21 til El ^ LflOIEH 5*WI tlHSOil 015101 Q1I4 V £I01 1 4 2iQ. 

^ ^ K S2i n^ 1 5 D ,^g 7d^t p =aise ^see hieis lhoiei-bj aim ^s^i-^ ehdich^ 

E 601I A1 S012EK 2B2J p ^aiSHF Er^tt ^H^2, D|0IEh2i n EH5J ail 21 £ 

shhiai eoiach 21 aiie mm bj\wwh\ schsck aiiM2j eiioiei- 3^i~ ^ ek^ 

ail 1,2,3,4,5011 &mttO\ 0.1KB, 0.2KB, 0.5KB, 1KB, 2.2KBO|Eh. ZIBIH^ 2^ Er£ ail MM 2 
B P ^ai^2J # L1I0IEI- 371^ 4KBOIQ. 

^ ^ h S2J Er^ B ^aiSM ^^o|-^ ti|E|S Q1I0IEI-2J E^ ail MM E^OICHH 

^01 2 7CHIA1 S012EK B ^aiSlh O^t} ^H4 k 2, S^'2J Q1I0IEF21 3 Eh^l ai!2J £ 

iKHiAi moisck aias ^-em^ hioief 371 21- trai moisek aiiM2j oiioiEr 371^ ^ ei-^i 

ail 1,2,3,4,5011 £^mO\ 0.15KB, 0.35KB, 0.5KB, 1KB, 3KBOIEK 3E12^ 2^ Qfi ail MM ^l^ 2 
B B ^aiS21 # Oil 01 Eh 371^ 5.0KBOIEK 

tilEI^ ^'^fe =?|, P 3 El 3 B ^aiSMS 3B Q0P(grou P of pictures) 

^A1(sequence)M ^S^fe EI-OI013ISS 2 301IA1 aOISEK 01 OKMAL bJICI52l A1bH^ ail 2 DflOIECT 
01 GOPI ^lott MLHSOt tHlhJl ^S^r^EK 3E12^, 31 ^aiS(80), B =aiSM(82, 86, 90) 3EI3 P 
iiai^M(84, 88, 92)M0| ail 2 LIIOIErM fiAl- (depict ing)5 r 3 QIOIEI- 3?|£ MOISCK 60P21 

# Q1IOIEF 37|~ 2.485KB0IEK 

til El 2 Altil 2r§ (Video Server Process) 

*j ^S2J til El ^ 2^ Al^ij2J til El S AibH 01 AH g El ^Ail^l ^Sl ^0|EK UIEI^ A1U12J 

3|^S S^21 MEI-0I2IM 2^ E|?-il^MM 4^(accept)5r3, A|^5j gj^^og ^g-g nj-o.^ g 
^j(retrieve)er3, 351M MEmi2IM01l71l 2^(t ransmi t )^r^ 3JQIEh. ti|E|2 §S2J 2^20|U 
OIL Altij^ Altil^^Ei ME|-0I21M^2J EflOIEh ^M21 til MM ^lo| ^StO. 01 tilM^ LIIOIEr xHy2J 
CH^^21 S7Kestiiaation)0|| ^7]t>\0\ 0|E| 5§^Eh. QSI-Ol, LIIOIEf UIMS AihHSf MEK3|-2!M 
AhQ|2J 2^21 M71l^2j (statistical evafuation)M Ah§5^ CH^ S7r tSi ArgSIOI 2^ 
£011 5§5jEK AlbHOfl 2Jt^ ^^21 EilOIEr tilM2J MEmi2l^^ S^2j g^Oil s 

1M HIEISM ^gtth Ei^OI, A1tif/MErOI2?M 2^ gCHI, MEfO|2IM^ Altil Oil 2Jt^ 01 

0|Er21 aCHW 4^ 2i3, 3E12^ R^EI^ ^Al ti|E|2p 4= SlEh 

lEmi3MCHI 2JS8 2^E|^ #A| EB^!^ DW^^ ^ai*| ni^2J ( ident if icat ion), 2^A|^ 
012 MAI 21 2^ 0|^^ ^^£1 (missed) OUr nH5iM2J EI^MS 5*}tO. 

tiiEi^ Aiiii 2j ^Ai3i ^m ^ Ei mm ohoi an°j EroicH3g^ 2 schiai scwsek 
^^3i(32)^ ^ais ^q^Kioo), mil a«^i(io2). Ha a^uio4), him sich b?kio6) 3ei3 4^ 

i!3l(108)S 7SSa. ^SAL ^aiS il E -i?7l^ 4^3|^Ei 2^ E^ 3I1M2J QflOIErM *%m= ~?\ 
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HIP2 QUOIErM 4^KQ EhS! ai*!M2| CitOIEF gQ||A1 gaWIS!M2ra 2^ Oil gg 

» aip^j ami eh 7i^M t_»-p. chs ant gau- ai°j mehdi^m swai g 
aoiaM* «hs ssoraa. *ais aoprs him a-iich e^kio6)ihi °ioh ht3ei& eh^ §s 

1 aOIEfSI E r £ El a 21 Dfc^t uH^l £<£ AIM l§o r = HI Oil ASSJ-Q. ^ H|E|2 4^ a 

oiect urns, cms aisisEr ^ spiu 2»H2is« '2!*rei-= ss sa*ch p aa*= 

®ttCH ££!EI = CH 01 Era SfQii CH * h Olg^tHH^M SBiSI 2.S(tuning)«£ 3M 

a. 

S7 r s ch^ §§mi blwol Eats 2^71= am ch^ it ois um qioieu a our ah a 
sm= mi oil oiserch ei-e am zw^m ^~ iraa u\qsl ±± mmi »@so. sm a^m 

Q^2J 7r3*> M.tt.>°| ZJ2« SI M El (entry )M StltUX 2^2| SEg^ H Eil^jOUl CHOI 

ei-m s^st= □ i'ay §5 ch^s stjuEh *ais ttm?^ imm 2^01 hii aip s-xim ^ 

tHi *jj*H2 CH^ =§i OlgUrQI °AI (support ^ 2JCr= CH^S°I g^ LH^l 7rAIH ai^M 

d^tf-Q. 0111 soi hips ±± euss ?itf an ch^ s= □*» irch 



ai 1 


R^EI^ EH^^(Kbps) 


5 


200 


4 


100 


3 


! 50 


2 


20 


1 


10 



E!"2f, MM MP, Hie Ail Oi B£|7|- LIIM*] 2^2] CH^M 25KbpsEh ^g*!"E r 3, ^aiS 2^71 = 2^ 
ail 2 DilOIErM M2rIT 30IP. 33 HS, = aiS 2^7IH| |qs b|E|5: = aiSM - 3 5KHIAI ^ HI 

pa sarse hi ei 5: 'sm aii2i^2j 23 sk-Koi oi wi a an 2 hoiehs^eisi qoiew sums 

- £| 2^(sequence)M jEtTS 21'OIEK 

»E|OI2!M£ £A]E|^ be Zl(very) S£ HI El 2 SMSOU IH^ICHI 2UMA1 01 tLitl" CH^^ 17fc£ 018 

7 r ^e r Ai 521*^ 2101 sa^io. oiss hchi b p ami si £x-|g, [H^^ "B^l- &s 

^ s^^! ih^mm xh^sj ch^^m isuh™ uioii oiga^i tm^oiEh. ziEiHsi, mzioi ^AiEl 

^1 2CHL Pe ^ISOI 51^^ xH^^ CH^^M i^in Oil Al-SSQ. UICI2 ±±m ?H ^FEfe(open) 
EI?II±MA|[HL HI El 2 MEhOI^^^ AiUiS DhAI^HS SSWI9M7I- AihH^. S^^J EH^^M 2 

3^EK 01 7|g^ MEhOieiM^h A1hH^ 0I2°J S^OI ^ °AH h TIEI-^ ^^Oil ?|^M 

5XP-. ^^Ei7h ^ 7rA| mm MCH ErOI^ S LAN..M «h01 TCP/IP L1IM^0j| 1 

a (attached) 3^, 01 71 g^tl" £l^ CH^^ S^hM All g^rAI ST^EK 

ufl^i 45^71(102)^ HI El 2 Oil 01 ErM Alt' ^ai^Ml £m ail^^EI Hit Lll^^e 

g^H nH^lMS encapsulate)^!-^ 7\^m ttEK iHE! HH^e^ L1I ^ iH^2J 2 

i h ^Si Al= l?i 2^7I(104)°1 a^DIEK i^, ^dlSM^^EI SBiMM edl^^l ?I^L M 

"A-SJl^ S^)LH£i ^aiSM# 2IU1 AI(skip)M 7feS *Ch SHy^ CH 

^^oji uh^i ^^7i^ g^sj hi e eoi7i °\tm ^aisee su^ ^ siek oi^^ lh 

esi g^oj [fj^^oi ?l p iiEin b ^ais^j ^aiw ^ 2iM uh i^^Eh oi ^ zai^^ 

AIM OluFCHI fi Ei ^A1] u| ^S^EK 

KB?! £327lzr IH^i 2^71011 ej^H Zl^>i| tt&H Rl&m UUDrAI^ IH^MS SH^! 2^71(104)^ 
ohAI ^Q. L1IM^^2] HI 5! SITS H|^ AilCH E.^l(106)0il 2\n AilCH^EK HIM Ail CH 53015! 
^OilAlBJ EI^MaiOlM ^I^H ^Oil CH 7 1 El ^(queued) AIZJ^J ^§Qi|A| HI El 2: §^ ^ej M^(track)M 
^AI^EKkeep). 711 CPK HI El 2 ^^^^Ei^J HIEI2 ^aiSMS ^71 » (synchronization) AI 
2^01 ySJaEKtlme stanped). HIM Ail 01 E^l= SAI ^^7|(103)M loH 5BfOIS!M0| SJ^H ^aiei j 
AIMM E^ HB^ a* AI2M Li|0j| Ar^EK 6f M^l &£7\7[ Dili3IP2J Erg l^M 

5hEhH SXIS-DS!, H^IS I?" ^37|^E1 IH^iM S^tl-EK 

^71(108)011 ^J^H SAI (acknowledges or ACKs)^j #A|^ MBFO|°1^0il ^|^ 

S^>(recelpt)M S§u|-7| ?|uhO| SH^l 2^71^^ S^OI SQ. SH^l 3^71^ ME|-0I5!^^ S£ 

El^ nH^'M^J hHitl(buffer)M ^AI^EK H|E|2 AibH^r AHS^M H^OiL MZi 2^71^ 

U|.lHS^E1 UH^M g-^(retrieve)?lP. ^ HH^°I S4^(receipt)7h MEFOI21M011 °J^H 5AIEI3, IB 
^S HUH Oil AI ^lEIH bHffl HIOi^EKfreed ip). 

LUMH CH^^ ^§ 2f§ (Network Bandwidth Measurement Process) 

^d7| LH2J HIM MO\ B^l( 106)011 HJuB 4iSS CH^^ »eiO| 01 Ail g P ArAII^I ^Sl' 

2101 EK mm ^5io^ = ggg c^l (phase)M St^EK 2 A r £ (scanned) 9711 

2! &7\m HS^i (fixed) E^5! BM. I'^^g, CH^^ UIM^l S^M 1 

IH^i 2^011 Bj^H, 3EIH MEmi21^0iIA1 EH^M°1 ^ (recept ion)^J HIMM §S*KHI ^gt!" 
P. ^^!7| HIM HIM CH(versus) ^Er°i^ HhO|^2| 4^M £3Sr= H^^7h EE 1GEH1 S0I3P. L1|Eei 
ilfOI^M MoH a^^! HK3IM2J 4^ HF0IM7h MEhOI5!M01IAI P WEI ^£!E|A| ^ §011 ^g^tlH 
A| ^EITII §7^EK SCH SErS!^ HKDIMrr AlbHLr ^^71011 21uH SdHaHU Or^! MEI-OI^MOil 2J 

^^!E|AI nfl^lMOILh HhOIMM^J HJOj^EK CH^ ^§ ^g^J OIS gAKscan) EM ¥M 
Se!M,.'^A|( immediate)' M e -»S 71 CHI S^EI^ ^ EB^iM ^loH s( on )-o^ AIIM^jEK 0151 
g MEhOI2!M7F DH 4^!^! M?!l ?l^ £A| EH^M Stlo^ SM °at^Q. ni]R^, EE} 
013^^ S^EI^ DH nfl^DHIl- SAI SH51M 4^^H0t E 100HA1 SOIAI^ HB^i ££~ 

5! ^ HKHM^I 4^71- g7hu r 01, MEfOI5!M7F □ [Cfs>fl Efl^lMM 4^ 21^ SOU OI^SIEK 01 g 
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WW 2| £»*h£ 4^ HI-S0I L1M3 XHU2I £H.sm°| g7Kest imate)^ SBIBOISQKnodeled). 

a^m aera sAh btd ^goi 01x11 g □ sum esi aoio-. ^ irs^i ch^ *g sgsi 

SA r S71IM SAWfe t>|OI 31*121 siE^fi 11 CHI S0I2Q. GISCHI A1&S 51 SS, CH^ «'§ 
SAF &7\\ ^m\~ ^Al M E 40I ££!7IOj| 2]tB 2£H£ 2^ 15M SIsH '^(on)'^ Ail^E] 

q. 015^ ■aoiaM^nna^ps i5g ?mioi sai 151 ^ai g^^Ei sait^a. 

TilEPh SAI 15S EE*]- 4=£!£! 1501 4^£!S EH53 ^(sequence number )SD 

□ 3 4=M AIUH 24= 2° ££!SEh OIS S^OL 15 (packet loss event pi- &►« 

LHIr. £E£h 01321 SA|7h MISS! ErSQI-5 7IZH# gniS+DI adS g^QII iA| 1501 Qfl^ 
MD1, °ref EhSOFS 71^01 3^2] g? OIL ET9f HH 5101 3*71 32FEICH ^£!EI»E r 3 &M7\ £ 

AIEIQ, 

1EK3I3MCHI 2j*H £Ai£i £AI 15£ £|<f>^ ^Aig nH^^J 21-01 ( jdent if icat ion)M JEStJCh E*TA| 
ZtHF Aiy^^l 3^ 01*3 CHS 151^1 EI^MM, tHSWI, gg-g dHDIM 

gEF2!(RecommendedB^tes0nline)s 152] AKDI* (Packet Size) (E!^l 110)31- g^offll SSSD. 9 
»WL E^EJ II 501 ££.'71011 EJSH MEM 2! MS £d§Cr.OTII112). ti|0|M £E r °]^ ^XH 
^(BytesOnl lne)0| 3E|I1^ 7||£ISE|-.(E^I 114) ££!7| = MEHDI2! Eg^EI ^dS ^ SA| (HI CHtJ A| 
SrSQII QSKfl LtMSI IPOISS £1*1*11 21^ ^15011 CH*J- 73*18 ?>HS17| ttJISOll BytesOnline 
^ 4== 4= SJEh 3E1HS 01 hi ti" A| 2J-CHI SIOlAi ^A|7I^ 0H3 LUM^l SfOI^ ° ^| A1 ^0j| [Q 

^(outstanding) 15 MM ECh ErgOL HhOIS ^EJEJBJ 4^ g§§ HKJIM £Er2]0il OliHSD 
(compared) (3711 116). UK)|M SErE'^l 4^ £AIS OrAl^t EH52I 4^E1 (subtracted) S 

XH^ ££71011 g-Or^Ai, U[X\^ IH^Ej Ol^ohQI TH^EIOi^ 4^ SICK 01 S= 

WSJ 2SE|E|(entities)MS ^Aj^|0j| £j^H ^EIAIH 3EiHS UWIM £Eh°JEJ TllifEICHS 4^ 2iO. 

mom ^ef°i^ ^7K3&s uwim se^md sjqs ^ich^ e-tii us M0h7 r :i ^7^°j nn?> 

01 L1|M^ EHDI^ ^£5 ^|x|^-LK 01^ HKHM ^El-oj^ 3S-^! dFOlM SErSllh SgBl- 

711 Ei-MOISD. 

1501 ^CHL EFS OF^OI ^g^j- ^§^!EK WIS MS 10002:^0711 118). £d7|^ ZL 

EIH^ SAI EfSOhSQI S4SS^|(E^I 120)S 7IDSIQ. E|-^0r$0l S-^offll EI3 1501 £ 
£EI3 ChE HH50I HEIIl^ E£(371l 122)E|^7| UH^CHi ^101^ E^l IIS ^Q^QF. SAI7F ^> 
dEIS, EAIS UmiM ^Eh°l21 ^(AckBytesOnline)^ 3E|I2^ 711 i+^ICK&^l 124). iAIS! tihOI^ S 
Er2!^ £1^21 iAIS HK5M ^ItJ" S HFOI^ gS^hQ. ££7f0il 2J^H ^ uH5^ 

EH50I £A!£| AlZj-CHI HHDIM 2Eh°im 7hE|71~ 4=2f ^01 01 4^^ ££7|2j ^ 

3 (log) °KHI 7I^EII2 ^§tJ" !H52h 5.^01 ^LK 1501 SA|^ LLH A1 m^tl SAI# ?|tt S 

HI-OIM ^E^^ X||2S(recalled)aa. 5AIS blfOL^ 2E|-o]£1 KOI 3 SB UI-OIM 2Er°|M 
Eh XII 01^ B71I IIS M0r7FH EH50I Lll^ei Ej-OI^^^S ^Ixl^EKE^l 126). iA| 

£i HhOlM ^EF°i2J ^>7h HHD|E ^Eh^J'^ S^Kira 4-^ CH^^OJ Tfli+SDO"?! 128). 

01 S-TilM^I imm mO\E y2J fiH50IU HhOl^ej 4^M ^SoMI ^Al^m §^ ^EH(steady 

state)^ ^Xlofe 50IEh. £A|7h uhOI= ^Ixl^j- 2^ ^lofOI 4^£E|7I UH^(H| 4^iJ CH 

^SE^^E-l TlliJ-^EK 0I5S 5AI 1501 ^d7IS^E1 15M 4^'u^ MEmiSI^^ hA| 
3d^Ch^ 5# m (assume) E.^ c H}OI^ 4=d CH^^OI ^H^IAI ££!7|CH1 Ai'HJ ^ 

d HIm^ aEhOI2!M2j 4=i! H|#2F §^H0|: zj-QK HcMHhL iH^^J 51 CH CH^^OI ^ShEIAI ^ 
£d UImOI 4^£ UIM^ S^EIOIAin ^51-01 4£ CH^^OI TH^EIOI g ^ oiq. 

□E1HS 4:^1 CH^^OI 12 = 711 El S^XK leveled off) Of XI 71- ^SElOl ^ 4^ 2iQK&71l 130). 2 10 
e g-^EohOI, 01 EITllOUi, HI-OIM 2Eh°j£l 4=7F £3^J ^E^^l ^^2J CH^MOilAI SCWAI^ 5 *Hi3 
H^Tll El 71 Al^fe x\ 0FUAI7I- i-ilH^Eh. 4^d CH^^^J HM^ ^XH '4^^ CH^^l 4^d CH^^ 
515 Er-^ S^Ih HliH^S^^ 4^ SiEK 4^£ CH^^^J 515^1 KOI l^Bj 5X 

0ILH0I3, 4=d CH^^~ HE 5££ ^^EK [Q-EFA1 , L1l^^ 2^£J CH^^^ 5I5D1I 4^^^! K^ 
^=^IEK 4^£ CH^^OI H^AI S^E^, (SIM #01 0I2°J U-^ ^g^f^J OTILHEhS, 3 

3^1 HFOIM SEfS (RecommendedBytesOnl ine)^ 15 371011 S7^ErO?H 132). fllOi^ 
9711 112^ M0r7 r H 47^ 1501 im^ uhOI^ ^Qil ^IXItJ-QK 

□^ot [H^^OI H^xi 2£ 5 ^^IEI-3 35° UFOIM ^Eh2JBJ 4^7h £ ICE] ^ai^J ^'Ai 
^^CHI CH^Er^ 5M ^DI^CK 3E1H^, L1l = ^i KhOl^^J 51 EH CH^^OII^ i^hAI <%°1H ^7h^1 
15M0I L1|eai jfjy Aho^ ^o,^ oiq. ni-ot ^ai [H«^0I D.E ^3EIE|-3 a§"^! CH^ 

^ (FtecommendedBW)^ 4^61 CH^^(ReceivingB«l)2J SXH K2h §§o^| ^SEIOI 2Q(B71] 134). 3§S 
CH^^ K^ tt\m MO\ &m\ LIIM^I 2^ CH^^HJ §§2£SAH Olg&Q. 

CH^ SAKscan) B7II (phase) 5|^^ LH^sj xH^^ CH^^^l £tfH^°i 

□I (crude) A r g£!D. blEI^ AltH^J ^ai § ak ai- EH g^j ng£i(f j xed ) 

EH(phase) CH^ ^§ ^SOI EH DiAil^ 5^(tune)]lK1IM^ iH^SJ CH^^Oll SiOlAl ^?«(track) 

12CHI S01AI3 ^Q. CH^^ ^§ WS^J ^EH gOil ^A| M^OI ^>J7|011 £JtH ^AjEI^ ^ 15 

Oil SiCHAI ^-(off)S £S£!Eh 5 BTII^ ^c.'^ AIZJ- (TimeToSend)M iAlu^ ^4=1 ^XH A|^, 
OHM MOl X|=, 3f §^r7il £§5r= 50IQ(B71I 140). EHs, ^ai^ AIZ^ KOI ^^H AI2M0- 371 
U ^^A| 0 r yA|7F jH3^EKB7U 142). 3"°f ^ai^ A|Z»-0I 3X11 AI2^M7F 3 71 LI- ^^orS, 1501 
L11M%] xfiy fe^S ^i!£!EKB7fl 150). 15011 ^tl §Mz 3E|3^ aiOIE^IOI^ ^Oil ^^iQK^l 
152). CflOIEh UflOl^: ^Oil AiSS 1510, 1537l(PacketSize) 3EI3 AI^(TimetoSend) 

21 Kl it^Q. TimeToSendl AH^S 2f, ErS 15Ej ^1^ A|^# 5Aj5r^, S 3E|3 

^ TimeToSend, RecornmendedBW 3EI3 PacketSize£J ^XH K01I BTH^rOI 711 Aht| 01 2 EF (E^l 160). AilOl 
^ 3E|H^ Ers 151 Ali^AI OrtlAlM H\B.Zt= E^l 142^ MOrZICr. 

□hot ^aj*- AIZI^I KOI EiuW iA17h ^EISl^Xl 0 r yA|7F *fl3£!EKB?tJ 144). 5 
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^dEIAI Sr^£9. MQ\= 142£ #£(Iocps)E|I! £dU AI2JS DAI ai3£!D. &2f 2AI71 
^dflSJ^S, SAI 0B?!2.H)il StfS CflOIEHHK)l£ SHH1 flSSCKEW 146). [iOIEHHIO|±°HM 

*8S §S= £A| SR^ID(AckPacketlO), 4=dIT AlZKTineToReceive) □213 £AIAIZKTia>eToAck)t 5 
tma. 1AI 2>= ID2| 2fOI7)U SAI 05! 8i@2| 40ICK ^dlT AIZ^ SAI MZl 

if 52d5^ 2|«| d£=! ni2!°l E*TAI2.^ EAISfe PeWISEOfl °jSB 4i«EI= 

&2±IS*(time stamp)0IQ. lAIAlZlcr SAI 12101 UICIS AiUiOfi 2J5H 4=d5! UEHJ)^ £d 

DH BTlKHId, QHFeJ 3!EIE|g(entities)0l flldSCKEPB 148). £d?IOil 21 SH #dl! UHDIMHJ 
4(BytesSent)= gS(LastResp)2f 0IS2J §S (PrevlousResp)l OlgolOt JHdSQ. 01 5! gg 

a SI 5 l&i CDOIEfe £d?ICH] 21$8 *d£l= solera SAI ttB?!ie¥E1 ggSQ. SAWIJfl . 
^a-OI2M(HI 2|sfl 4=d£! bHDIMSJ ^(BytesRec)S 012 sS21 £12 §S€ SAI IH2i(Hl SthS 
SSI A>gSKM ?0dEIO12Q. £dM(SendRate)£ 3EII2= OlShOfl SCHAISQI, £dS H10IM21 
013 §S§ ?lt!- gdS A|^(TimeToSend)21- SI5 SE= ISI «tt £dl? AIZ>2| *S US£3 
AN TJdST 4 SiQ. 



MW^)-#t4 7 J(J|?!f) 

4d#0il blUmOl SD(£^I 154). S.^ 6£!gOI 4=d#MD ^TiU- SSehS 0121 
= LDM^I S^OI 1 01 §£12 CH*|3»°J ^^01 AfgEIAl xfi kTOtSl^ 21S ^Dlttflh OiS 3?0il, 

as€i= ch^^oi v. otig sch iox(&?a i58),cki sj^h e^SQ. ^£igoi ^imq 3 
as oi5!^ s-g oioiehoi nmm mo\± mo\?m s^n gamo\ s^i is^i- sia^ 

aiDlt^D. ZlEiE^ CH^^OI 156)2h ^S^ILK 

CH^^Oj g^m^SXI ^o^^l Zm, Q§ BTJ]^ aXHHJ Alit SS^i^ CH^^ 3EIH S8^3 

71 (Packets ize)(HI 71^1 g AH^£ ^d% h Ai^# IStfe 2!01Q(B^1 160). XilCH^ HaH™ Ifl 

oi rn^rn o\mmo\, *m imn d>oi^i 7^ss^(iuii) oig^^^ ch^^ 

m 0|g§^^ k^t^Q. ^Bl ^d^i™ HmiM ^e^2J 4=M LU^si ^ 

CH^^Oj ^^£i^QH !§5h3 non ^illl ^§Q. 

01 2 (HI ^SJS 21 Hfl2! £52:71(102, ^9)^ =eflS d^7i(IOO)^^Ei ttl^m bllCll^ 

^^ii^MM ^^Q. 5H?» ^^7|2j UIU2: ^dlS LflOIEfg ^^Sf2 Z12!## EHSi 

2£7I(104)£ S^o^ 21010. EEtt, SH21 £f£7l= Oih. HEilSMOl SH21M^ ^^t^j-H 182! 3^71 
5 MLHAI-XIM SStiO. 121 Hl§ 301 E^!(106)0il EjtH S§S! 3^ CH^^M 7I^M 

mo\ chs ^aiSMm aim ^g^a. 

s ^d7i ^goii m% 4=t«a^s^ ^asii a^ofe ss^sroi enasi 

^S^Ch ^ej H7|~ ^gti, DOs S3 ^SHU tilCIS S.KHAI 5AIEI£ 

s a« CH 71 til OH SOI S (queued) H\Q9. gS^I SA|*tQ. 182! 45271^ 01 ^ **M 

71, P H£jI2 8^efiS12] Oihi 21g fiS21 2!^7i01] ^d^Aie LflCKj AI-g^Q. 

^goii, eamieiM sxh a^oi Maoism =^ sjgtt 3711 saio^ 0^,21 a»aD ^isai 

OHdAIM 2hO|^ fe 2101 xflH^LKEM 190).°^ MEmi^lM 3J\7t Ol gfSJ g^MQ SjQ3 BAI 
7| ^MS^OI ^dS!Q(&?fl 194). 01^ g^Dfl Al^^ BaOH^IM E^AI 71 ^aSMEtQI #dSQ. MEI- 

oieiM ssj aag §tofai 71, p nan b saisMm a L j ^ ^ 21hs hsisq. 

laoie!^ uvoi ^§ti s m*m m^tt amjiehi ^rdhsas, 7i£i- p ^ 

aSS SWF 19S). 01 ?4 go&s, 3?l 9\9} ? ESISg^ 

AIZ^ 3SD0A1 HICI2 §31 5E*»hS 212^ Ha&Q. DFAj^ES, St^f 3 

7171* ^21 ^5SF §§m7iU 3 01^-013, 7L P 3BIH B =£flSSOI MEJ-0I2IM^ §^SQ© 

7i 198). 01 S g^W, SBH3I21^ ^71- 7|, P 3EI3 B Ali^g &J§5^ 

OlSOfl 31 u82! £5^71^ S^l ?|^ SII2iM# SB 2! 2£7|£ ^i!^Q. 112! 9^7|Dil 

5i 4^51 2| 12! Ml ^loKfl ^gtl" Wi! SfgOl ^e?aCK Ml MOi> P2h 8 ^as SOT! ^ 71 i 
5^1 A>g£|7l 118 SOU 71 ^aSMS QH^ dSJg Sit!" »S1 OlgsflAJ ^i!EJOjOf ttD.«HJS, B 
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14011 SOI 2 Eh S EhS ^§±1 HB^l 4^!*[ iiH^Oil 3go"r= 170). 

e^ c naoi ?i =ais qioieu atit«Da(&)i i?2) iiss ^§ si^a s^mas oismoi 

S£!SCh ? r §- ^^MM^ MEWISM^I- fllAIZJOII SAIIT SS*!" A| 2J-QI ?±~ £»■ B\ 

iaiSi XHE£Sr= til CIS AiLH.S £!£ltr SJtl UDP2J 7^01 1 4= SID. SJ^f 115101 P =a 

3 gfil StitHII-gOTil 176) 15101 l(semi) 3£II> h °J*]- 13 ^5£fi gSrDI £3£!Er(e?ll 

!?8). die s^oii., AttH^ ois^fee enroll jiab ^oi p ~ais §m a as hips saoiaMoii 
2m aim a-aeo. qto^£5, sref B310I b =aa set swtrag uopsh as 

4 S= Id ^^ill i-^SQ. 01 2 3<?0il HIPS tErOI2JM0il 2[oR ^3EIAI SfeEI-3 HI 

□s a]u\~ m^m nsss aejoi ao. 

UILIS SEWiae 2r2(Video Client Process) 

S. »32| HIPS 3£ Al^g»2J HIPS 1EI-0I2M 01 SI § P £31) 301 Eh HIPS M 

EI-OISM^ AlUlOil 2|5| 3£5Liz: HIPS ^§gf E|3E( decode )Sfe ?I^M S+= BUI (graphical user 
interface)?!^ HSAIl^U M»EI3||0lfl0ia. ttB.«l2£, ME r OI2m= A1H12r2j 5!g g^f 0|gm 
= SEr2! HIPS MEilOICH^OI OHJEf- A|2^ ±^Em WS 1I(p laying back) ^ 2i£ SH£r°] 
HIPS 9aiOIO)S«2| 7\~5. 3E1HS, HIPS SE r OI2!M= L1|Esjg Men ^A|^ HIPS 

^(implementations)® QHJEr AIS^hH 3t»o}^ (forward) AI^J^P. MBFOI^M- S^I3 

GUI P^MaiOL mm mO\ XHS(Play), §AI(stop), SEI a5l(fast forward), SAI S m (pause) 5, Hi •§ 
MM 7R3 VCRM XiatfO. 

HIPS HOI-EhSI SAI2J- 3£ SOIL MEK)I2M= ^|2J #EH(back status)2h HIPS A1Hi2j §M2r SS 
S! CH^M S| (reverse) ffl^l SSrDI SUttflh ££S QIOIEr HH^M2J PMOi 3£ CHIEiMBJ 
4011 ^7io|-0h AlHiS El(back) £3S ^EH Sh CH^ §Sf ©SKA g<yS£S/AL AitH~ 
CHI ^Hl sdl h PIOIEI-2J S01I (regarding) SE^ tfCh 

□12011 ^3^! 01 ^Er°> ^^ti" HIPS 2£ AI^Ej ^^(core)M SSt^D. HIPS 

AltH^ S^^l EH^^^ HIPS MErOieiMOII ^^H. §S2J ^CHI ^71^ Oil M #9 IH 

Z[ Hie, Oil i§i *NP. ^ MEhOI^E^I- LilOIEf^ *J=01I CHtl" A|^1~ m 

St!" HIPS MErOIS!^ miOIEr^ gf2r ^EHM ^gor^l ^lorOI A1H1CHI H^OIP. 

HIPS A1faH(Multi-Platforn Video Server) 

Die^lS (alternative) =&} (embodiment )01l KCHAI, EE 12| HIPS A1bH(18)^ B4^i MS 

2] M^dSM Ol^ra 4 2JP.OI ^OilAI, HIPS A1hH P-S M^^S^ ffl^P. 

p-g m^m hips AitH sej 7Hi^ei m^m^ e^^i hips am s^ti-^ ^i^# ^ 
p. hips *m/irnj Lm hips Ainm hips mbi-oi^em 5^or^ ^ ^s^i 

t!" HIPS cj£ A|^gj°| ^S^fe oHDl aiP^J POIOiZLSOl £ 15011 

HIPS 2^ Al^y, 2O0S^ iTZEEl^ ^ HIPS °^/a r ^ ^^71(212), # 1 CHI AH #N 

DhAI'BJ ^^'^ HIPSA1HK216) HEIH 5rU ^7H^I HIPS SEhOIS ^ (2 20)M i^^QK S^i 
?|5m S^l HIPS MEhOieiMSOl £ 19)11 SOiaa. HIPS ME r O|^M(220)2h S^ofe HIP 

5 Em/Erg ^^71(212)^ L1I esi (218)1 WohCH HIPS/SPS Ih^M^ Hltl 
S/SPS ^§all 3E, P3E, ZiEIH ^^H^ilu^ ?|^# 5^ HIPS 3Q E~ 3P/P 
3PM it^P. 2| °f^a HIPS/SPS Ir^^ OB ST^ ami Olg^hOI °^^!P. ^ ^Hl^°l HI 

ps Aitn ty§° hips ai^MBj shue 2^h^ moil m°*o\ °ip. 

HIPS Sr^/EI-^ ^2?l(212)= E 1521 HIPS °^/E^ ^£71^ ^ ^ fllli ?mh01 ?H^^°1 ^ h 
HIPS/SPS Er^S ^^^Eh^ X1l2|SrH^ £ 12J HIPS °^/Er^ ^^?I(14)2F H|^ 
^lo§ $>□-. N 31 P CHI 2iOiA1, HIPS °^/EF^' 45^71(212)^ ail 1CHIA1 N5rA|2J °^£i 

HIPS/SPS Ef^e ^^ol-^ 7I^M tlCK 01 2 Oil ^S^l A|^^'# U&t[0\ t HIPS/SPS 
El-^M(214)s E||^ 101IA1 5D r A| 4SSSP. HIPS/SPS Er^'M- AVI iM^S CHS B|S*r 5 

55^ ^ ^Eh.^^l HIPS/SPS Emm^ ^E^OIU S^EF°J ^OilAi ^tHH 4^ SID. SBi" 

^S^ HIPS/SPS EH!^ S^Er°i^OilAi 01 S 3^ HIPS MPE6-1, MPEG-2 

SE^ MPE6-4 a^ni- ^ElOi ^ ^ ah u|Qj^ U10|EK210)M ^El^r^ QlOfl 01^1' 4^ 2iP. 

N CH^^ Mil #^(serve)5}^l SsKH, 717IA1 ^ CH^^ ai^^ PE l/5fi^E CH^M 5A|^P, N 
HIPS AiHIMlr N gT^S HIPS/SPS IEFHB0I S^SP. SUB °T^£I HIPS/SPS Eh^ih HIP 
S AlHi^ ^ CH^^ ai^, 01IM ^ ai^, 2[ SSSEf. 3^1H^, HIPS AitH Al^^j^ 

2|^G| UrUSJ aiUM P^H Si^ Nffl^J ^SS HIPS AiHi MSdSMft 7S£!-P-. US 
S(222)S 01321 E HOilAI E 14D r A|2F 5^|5h01 ^S^l 51 SAKscan) ^BH2r HSS(f ixed)^EH 

:h^^ m ^si, =aia ^anni ^ai ^t»^fe him aich^kch^ mo\y\)^w j\ 

*HIh. HIM »ICH7|(222)^ 01 SOil SSS CH^^ ^tS5r^ CH^^ ^10171^^ 7|^M 

^Hl HIPS MEhOI2^(22)^ 3^ #IDilAI #HH r A|21 HIPS AlbHS2| CHS 21# & E -%m= J\^m & 
P. ^ MEFOieiMOil SiCHAi, S^i HIPS AibHS^E12J QIIOIEr^ 01 hi t} A| Z^CHl ^ai&P. ^ HI 

ps AitHrr m\\2] m?m *\zm mioiEri ^^ar^aioii A r gacK heip, gopm sit* a*araoi ps 

60PM M ^I^H Arg^i ^ ailMHh ^H^0I7| [18 ° Oil OB HIPS AibHM^ EH GOPMM SluhW HIP 

s/sps aioiEhM ^35^ a oil oiei ^ sack 

H7H^J HIPS MWW?\ ^(216)^ Ol^Oil ^S^l E 22j H|C|SAiHi(18)M St!^ 4 Si^LK MPEG-2 
7|Hh2J SErMAI-OilAI LrS DIPCH AibH(Media Server)U aiE^E, ?J^§j2J OrOIH^HM AlOilAi 

(Met Show 5$ HIPS AltfiM Stm^lE HIPS A1Hi^ S SSOJA) ^ 

e^F^i son id ^^o{] Big xiioi^ip g^mzm ^mtm ^SEioiot *to. i^25 5^ 

HIPS AJHi 21- HIM EIOPI AfOIOil M3 °'PaiOI^M Sl§5^ 2# 5tJ*hlf. 
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HI CIS MErOI2M(220)= HI^SKHI offi E SOIlAi SCH£) HI LIS MEK3I2!M2| 3^2\ U\£t* m 

*IS^ HICIS ■EKMS!E£ tilC|S/SC|S EHIOIEh PIE, ^^HBl5fe 7lc7« t[ 

H C|3ES/*^HXil£! ti|C|S/SC|S ^MUl 7] 7 1 Oil SBS lir9S£ EEtl til CIS MEfOI 

3^(220)^ lOilAi NUTOSJ tilCIS A1til2] Ojh: ^Ch HIS JilD]7l(222)^ ti|C|S Ehs E|?|^MMe 
WE|E§ ^gSCK bICIS 3£ Ail£ §°_H}|L tilCIS 1EKDI*! M(220)£ HIM ?Hi 0171(222)^ SAjgiW 
MTIimi 7\^m «*Ch UIM 310171 = HI CIS M EH31 2 M( 220)011 °Jo« ElMBj^ *AIM^ # 

fllim Ahg^ ^jt^ g^H^E) ami 3l^r7| °||r}0) AI-e^CK 

E 1521 SMUtf HI CIS 2£ Al^gSJ 0|g^ SfeOI tf^SEfe 20ICK Set *^ h = ^S*!SS 
^loH £l*!£r£! £= fcllCIS AlbHM^J Al-gOil 2JSH £?i£!Ch WHS] tilCIS A|tHM°j ^01 250?H^ 
512Kbps bICIS/SCIS ^M^Jl §A|01I g^tfCUl 7F§3rS, HIPS Attii A|^*]£ 250 X N 7H 

o| ^ ^=(non-scaleable) ^MgMflrAISr 1^ y-g ^C|E^ 28.8, 56, 128 S£— 

256Kbps AMUUI-AI ttAIOil cggl* ^ 2JCK 2l£^J CH^^OI Sra! tin QrCK ftIM #01 °|ME}-^ ^ 
CHI At, tilCIS MEhOI3^ 7rS- *J^*J- AibH^Ei tilCISM ChAI *H^(Play back)*|Er= 2li ^ 

^w. ch^^oi s-biaiai s^s tin ci el u\m 7;iioi7i(222) sat* imm s^m £iu r oi 

^ CH^m ISo^ J\~m t}L[. HEiES, E 15CHIA1 M31A| = [H°I^°J QS gfs* Sl^Sh 

*«f» CH^ §g SISS £XH5r= 55 tilCIS AibH 7l#°J ?1I^E1£ 3*8 (piggy backing)^ 

^s-^teti- tilcis Mgm^m ?m ^*rs^ oi^i ^ sjq. 

irsoi mt}*± 7eoi *hmoi ^sti^Aiei, hsk ^§ heih as ars^i otsEiMoiaoi 
smotxi^ se 37n mm 301 ck 



EWI mi A! *^01| ^H, 131 71 CHI C^2] ESMl g-^hOI ^S£I^C|-. 

E 1^ tilCIS %mmW £5 71 , tilCIS Aitii 3EI2 tilCIS MEI-0I2MM S ^S^J ^t^tt 

tilCIS 2£ Al^ij^ ^Su^ 3hOI am^J M^l ChOIOiZi^OICK ' 

£2z^ tilCIS Aitii H Q c^Ail^l ol-OI Sm^J C|-0lOi3^0ICK 

E 3^ ^ ITS 2| tilCIS MEI-Oie]^ H □ £hM!u| uhOI E||^2J M^l LmiOi n^OICK 

E 4^ ?| ^EUSSf PSh B ^aiSS# QIIM ^So& MUCH 313 01 Eh 

E 71 =aiSe ^ ^S^J Em 5 D iiS^^ AUTEIE^ ^u^(m&ke up) tilCIS LilOIEh^J 5?HBJ 3! 
^11 Eh0IOiZl|H0IEh. 

E 6^ P ^EilSM ^ uh^ 5^25^ T^IS-EIE^ ^^F^ b|C|S LiiOIEP^i 57HSJ ^ 

sm^ cmicHzicyoicK 

E 7^ B ^aiS# ^ ul-^ 5^25^ Ai§£|E^ bICIS LilO|Ef2J 57H2J E||l#e ^ 

sm^ cmioizisoiCF. 

E 8^ til CIS ^Igf ^uh^ 71, P, ZIEIH B =E|ISM^ SOP 3 ^( sequence) 2J 

oi-~ cmiom^oich. 

E 9^ tilCIS AitiiHJ ^ai^i g CI 4V>ilul ^St»- ohOI ai^BJ CI-OILHZl^OICK 

E 10^ 4=^71 til^M EH (versus) tihOlM ^EF°i 41 ZiBH^OICh. 

E 11^ ^ ^SBJ CH^^ ^§ ¥^^J 2 Ah B?!l(scan phase )1 ^Sofe ^f-OI SI^2J 5§E(f low 
diagramJOICK 

E 12^ ^ ^32i CH^^ ¥^HJ n§ e?ll(f ixed phase )M t[0\ am°J ^MEOICK 

E 1^ *! ^-Sej ^Aj7| ^^Oil 2]^H ^tStl^^^tlOiOt^ ^Bil^Mm g^gg ^S5h^ oh 

01 aiP^i ^MEOICh. 

E 14^ S g"S°| ^A)7| ^^Oil S|^H Ai 4tlEI~, IH^li S#ofe ^Soh^ uhOI E«1°J Hi 

EOICK 

E 15= tilCIS Z^/Em SSXh Cl-g 7|«Kmulti-platform) tilCIS Aitii 51- HIPS MEhOieiMM itJ" 
ofe ^ ITSSJ B|4ie tilCIS 2!g Al^rgjBi CH°_^°I (alternative) ^OlCh. 



S^t> h 1. Cl-^^h ^ EI-71IM ^t^r~, Ul^^j iH^# PhOj ti|C|SM S^h^ »B ■ 

45 (raw) tilCIS gESJ °^Qil S*|5fe ^ £fl^£| ^4^# 5ii^r= ^ ^4=^ 

3^5h= 

imm xBy^ CH^^S S7hSr= Bfll; 

2^ EDSOI LDM?] iH^SJ CH^^SJ M§§ a^siefe ^71 CH^^ S 71-011 CLfEfAi LflM^l M^m % 
4^71 ^ ^2ilS2j ailgsj s>,-oj §hLl# ajeh5^ £h7H;3E|II 
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uiMu xmm Btim #71 zj- ^aissj 6 E -^> ^mm 9711. 

oH, #71 Cr^ SEHHJ ^EllSe^ GOP (group of pictures) ^l(sequence)l£ ^#E| = b|C|S 

**£zi^m nuicH£! hei*j- seh^ EaisM^i m^z. sr*s^ 9311 ±ttm= #7i 

°m 97111 ^gSS ufe was. 

3. HI ItMl SI01A1, c5 HI CIS ±±m GOP ^££|^ bICIS ^Mgg SSoS 

§ Ag-gg #7 1 7L P HEIII B ^EH2J ?g|SO ^5r~ 97111 5tt^ r = #71 S« 97111 

s^tf 4. cm btiis ±m^, imm nam mm hi as ailh^ei bias iekh9ms 6^ 
era. 

hoi em a hi as 4±^ei Eaisgg &gt[£.m sm- zj- ^ais= ^gtj- ^eh^ 

El 01 2iH, ^ ^EilS t*EH^ bICIS LH§ gS2J ^g§t Sfl itKffi, 2f *aiS£ ai^ll 
SttWkH, 2|- M§y of* g&CHI HxISfe- 9711; 

L1IM?i *ny2| EH^S @7tf}= 97||; 

a i as MBi-oiaMOflAi ci^eaoia^s bias ss^j °'i a§m= 931; 

6 E 4S Bill 01 Lit e 21 xH^°J EH^°I 0|§g £|gtl^ #71 lU?m §§011 CEJ-BfAl L1IMU xH^ #0l| 
A1 Aj-7| z[ = aiS^ £11112] *f4^ uHJ-M 6 E -^r^ 971U 

bias iEhoi2j£0iiAi p^iaioias^ ehpio^ bias g£2i sfoii coEhAi liimsj flIU #0IIAI £6 

IT ^St!" = ai3 §EH1 01S = MSSS 9-711 ;3E|H 

•St* ^dlS UEH1 #71 6 E -^£! E1H°I aieh^i ^ISii LOJES! xH^l mt[0\ £6*r£ 9711; 

mass ^01 cm s«. amis ^#eih m^ti seh°! bias hoi Era ems°j ^ 

41 #71 HI CIS ^^Ei L1IM§! xH^l §*H HI CIS SEWI3 M01I71I 6££r=, CrEl 5 

*^|-= bICIS AlfcH. 

hi cis ^a^^ei bias ami Era ^aisn 

Af7| ^ai ^q^j. g^EI~, £91 ^aiS9^1 ^ aillh L1|E^i xH^^l ^gsj 01 s^^^ CH^^ 

oil cp-ErAi *i£% h m^t* mwm ois ^aisii i§om, 4^1 bias dudiei-^ ^aisn ^71 
liie?i xmm mmo\ ih^i^ ^a^^, o,^_ h ^ai heijq 

4:Ai 4:Ch]]|. £Aj ^9^J 2^ HI#0I DIMS) 0IH7l-cS^ CH^^Hr CHIEIS^ 

^ #71 £Aj^9^ 3[§i ^EI^PI XII 01 71. 

^=?t* 6. XII 5^*011 SiOiAl, #71 ^aj^90I □§§ it^r^ 511 ^§S^ Sr^ HI CIS Aibi . 

imm x«y2i oig7tetr eh^^i ^?m?\ $m him xiich 9?i; 

#71 bll XilOl 9?ICHI SJisH S7r£! CH^^LHI COErAi ^ Ell^SJ ^ai'^l ^^oF~. #71 4=^' 

49-Dii ^moi hi cis ^ais aioiEh m^m ^ai^ ^^71; 

#71 =aiS ^^71, ^g^^EHl 7^1 OiS ^aiSSOl S^EIOlOl: WAIl igufr, #71 hi cis = 
aiS QIOIErl Sc?i ^1^ ^4^J nH^lS ^#tror7| ?I^#7I IH?i c5#7ICHI S|^H HI CIS ifllS Ql 
01 Eh ^^1 ^^3h7| ?l^ nH^i M^7|; 

#71 EH^i S3 71 01 L1|esi au #011 ^4BJ na ^^1 ^Ix|^r7| SH^Ll 2^71; 3EIH 
HH^ICHI flS^fOl HI esi Afou^ HI CIS lEHDI^^CHI SJ^H ^aiej sa|M iT7|^tt ^71. 
g^?S 7. Q§ 9-71IS ^#S, ££J7I1 46171011 2^ L1|e=si ^^oj [fj^ag §g§|^ 

bmiM SEI-921 m^*} 41 LH7|(yie)d)?|^H ^<M^l^h L1|Esi xjjyi ^4BJ EH^lll 46J7|^ 
2!^or^ 971I; 

46171011 ^^H #71 M5im^ S 4 (receipt )Dj| g&^ r 01 4^7171- ^^"71^ SAI11 9711; 
4671011 Sim #71 EH^iei 4^ 13 (reception) EH^^l S7^fe 9711; 

4§ EH^^°J S7h HI10I KISS ^S(threshold)9SS lUDhXI brO|§= ^Ehei^J 4^1 H7ror^ 

46 71 Oil A1 4^ CH^^OI £\^m imm 3BM2I EH^^l g7h5fe 9711. 

S?*r 8. O-M 971IS ^#&. ^6711 4671^ 0|g7fe^ EH^^l LUM^j xH 

^ 901IAI HhOlM £E|-°!2j 51 CH 41 ^Al^fe ^g, 

016011 £6£! 2l§S ^6^! uB?!01! ^ CilOIErCHI ht67I1 Olg^rOl 4671^ 

bhOIMSJ 4(BytesSmt)l Ig^fe 9711; 

016011 46^.1 nti^HI- s|^^ 46 & EH^Oil ^ CilOlEhCHI 46711 OIH^HDl 4671011 2JtH 4 

6£! bf0|^21 4(ft/tesRec)l Igufe 9711 ; 

aS ^g#01l [EFEFA1 ^61(SendRate)l 7116^^ 9711 
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en t g^ii m&Ai m mm ntm^ 

E^ ££!M0| ^di^Q ^TiU IfS3 §7^^ BTfl; HEIH 

9. oa uim^j jeam ssh hips Aims ^ei uicis laoiaMs mass 



?«sh, ^ ass sr^si ^§*j- sew cog- §fe e?g; 
uimh iey^i eh 3 sis B^m~ b^b; 

HIPS MEWI^WIAI P±BaOIE|£« CH7|5^ bid 2 gS2J gf« l§o^ &7fl ; 

S^S EIHOI Lfl^si xjj^oj qio^o, Ah g M sl^tltfe #71 MS?* ^SOil CKW UM3| xl^M # 
old #7! ^ =a32| cHIH ME] ^4*82J 5hLHI &7||; 

hips MEioiejMOiiAi a^saoiaE* i\\?m~ hips ss^j srwi ca-EUi u e« x»yt mm £ 

mmtl ^EHU ?>~ CHS ^aSMl Ai^dF™ E^l; 

HIPS UQIEJ LH§2| □ SI 5ttfofe SEHEJ HEIH d^S Eiil^J d^!S *a3H d£!7*^ 
ii «£! 01 LIMH xH^M g-TII; Z2EIH 

HIPS L10IEI- LHE^i □ ^ gfl SEH^I 3£|H fije|5j Eil^2J ~EIIS3# daw ^ 
2J= Wtt OlStJ LflM^l j«y§ M^hOI £d^= E^l. 

io. hipss zr^oi e^sj s« asiss •s«j sehe» hips oioieisj nas^i 
*my~: hips ^s^ei urns! j.nym g*n hi as MBmi^ooi s^sfe. as» 
stmfe hi a 2 Am Ai^g . 

2|-2t0l »St!- 3* eill0i|A12J S4s2| HI CI 5: ±±9\ E^EiOi SiJ3 2,^01 P-HM 5«*h5, HI CI 2. A1 
g l^y HIPS AifcHSh £hg?E! HIP 2. ±^^E1 HIP 5: EilOlE^ iQISIM fflq«7l £|*J £d ^ 
#7| ^d ^B2f LIIM^I xfiysi 0|g7f-^ CH^W CKF d£U ^EHM Jm~ CHS 

^ensiM isem um^ xey# ssra ^71 hips: aoiEfej nai^Me m^ei 
sB^iis ^^a^pi ziti g±i ^e^ 

4:ai 4. en- ^i ^e^j ^eiepi xoch^; neiu 

LflM^l xe^2i OlS^tett" CH^^OJ HIPS EIIOIE^ ^lol OlgW CHS HIPS AibHM § 

«» him aoi^i. 

n. xn lo&m siCHAi, £<y ^301 strs^ m^2.^ t\~ hips aiw ai 

^71 HIPS AiHIfi^ ^71 H|# 10)711 E»EiaiO|^S 91SPI ^ 
LHM1] xHySi 0IS7^ CH^^l ^SSPI 91^ CH^^ ^§5xlJ 

#71 4$ «EHH HIPS CIOIP M^l S^ehI2, #71 HIPS £MS CflOIEFs ^1 

t| ^i>2J I8?!§^ ^#^f5 HI, S^EICHOf W SEH# 7OT= 01B HaiSMM ggW IB?! 415 

#71 SB 5! ^S7IDfl °i^fl ^^>°J 58^1 t^il UIE^ xHy#CHl ?lxie}-7l S8^i 2£7|; HEII2 

sH^e&fl gg«K)i xmm m% hips mehdo^da -sia ^<ya saimi ^i!§i-7i 

4^d7|. 
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